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▼In this age of shrinking research budgets one should be
aware of cost-saving alternatives to the expensive reagents
of molecular biology. So we present here our family recipe
for a new, easily made, and very thrifty molecular weight
ladder that is ideal for sizing cleaved DNAs and PCR reac-
tion products. The source DNA is from the larvae of the
beetle species Tenebrio molitor. These are widely available in
pet stores under the trade name meal-worms, and are used
as food for lizards and some amphibia. Half of the genome
of T. molitor is centromeric heterochromatin, consisting of
a 142 bp repeat sequence that is remarkably homogenous
and conserved (Ref. 1, 2). The repeat unit also contains an
EcoRI site. Partial digestion by a restriction enzyme of a
tandemly repeated sequence containing the enzyme recog-
nition site produces a ladder of bands with a step distance
equal to the length of the repeat [Gitelman, I. (1986) PhD
Thesis, Queen’s University, Canada]. Thus, a very light par-
tial digestion of T. molitor genomic DNA with EcoRI pro-
duces a 142 bp ladder of satellite DNA (Fig. 1). Most of the
remaining genomic DNA remains uncut and does not ob-
scure the ladder. The marker can be used to accurately size
DNAs between 150 and 3500 bp. In a few hours, and for a
few dollars, one can easily produce enough DNA marker to
last an entire department for years. In consideration of its
low cost, mass appeal and beetle origin, we designate it the
‘volksladder’.
Protocol
Tenebrio molitor DNA extraction
Last instar T. molitor larvae were frozen in liquid N2 and
pulverized with a mortar and pestle. The DNA was then
prepared by standard detergent lysis and protease digestion
followed by phenol−chloroform extraction (e.g. Ref. 3).
Partial digestion of T. molitor DNA
Genomic DNA incubated with EcoRI (0.05 U/µg at 37◦C
for 1 h) yielded the ladder shown (Fig. 1). However, optimal
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FIGURE 1. Tenebrio molitor genomic DNA was partially digested with
EcoRI and separated on a 1% agarose gel (M) along with a variety of
other DNAs cleaved with different restriction endonucleases (other
lanes). The band spacing of the ladder is 142 bp.
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conditions should be determined empirically for each batch
of DNA.
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